In the paper we introduce stopping times for quantum Markov states. We study algebras and maps corresponding to stopping times, give a condition of strong Markov property and give classification of projections for the property of accessibility. Our main result is a new recurrence criterium in terms of stopping times (Theorem 1 and Corollary 2). As an application of the criterium we study how, in Section 6, the quantum Markov chain associated with the onedimensional Heisenberg (usually non-Markovian) process, obtained from this quantum Markov chain by restriction to a diagonal subalgebra, is such that all its states are recurrent, We were not able to obtain this result from the known recurrence criteria of classical probability.
NOTATIONS
Stopping times in Fock spaces have been considered by several authors.~3, 5-8) In a more general context they have been studied in Ref. 4 and, under the assumption that the relevant subalgebras are expected, in Ref. 9 .
In classical probability stopping times play a major role in the solution of problems like the recurrence of states, first exit times, etc. It is therefore natural to expect that quantum stopping times could be used to study the analogue problems in quantum probability.
The recurrence problem for quantum Markov chains was studied in Ref. 2 using the quantum analogue of the usual potential theory for classical Markov chains.
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In the present paper we prove a recurrence criterium for quantum Markov chains using stopping times techniques. The advantage of the present criterium over the previous one is that it is much easier to check. We illustrate this statement by proving a general recurrence result on the quantum Markov chains associated to the Heisenberg potential, which does not seem to be easily obtained with direct methods.
In the present paper we use the notations of Ref. 2, which we recall briefly.
Let ~ be the algebra of all bounded operators on some complex Hilbert space ~ (or some von Neumann subalgebra of it). Let := @ U ~ be the tensor product of countably many copies of N and To every transition expectation we associate two Markovian operators (i.e., completely positive identity preserving maps of ~ into itself):
T(a) = B(a | 1) (forward transition operator) (1.4)
As shown in Ref. 2, in the classical case T is the identity operator and P coincides with the usual Markov transition operator.
In the following we shall denote ~b-(g, ~bo) the quantum Markov chain defined by Eq. (1.2).
We shall denote dn] := (~)| the subalgebra of d, generated by the first (n + 1) factors, i.e., by the elements of the form a~] := ao | "--| a~ | 1 [~ + 1 = jo(ao) Jl (al)"" jn(an) with ao, a~ ..... a,, ~ ~.
